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FOREWORD 
'IIlE SEEDLING PRODUCTION p o t e n t i a l  o f  100  s e e d b a l l s  o f  t a b l e  b e e t s  
may v a r y  from one  s e e d  l o t  t o  a n o t h e r  from fewer  t h a n  1 0 0  s e e d l i n g s  t o  
more t h a n  2 0 0 .  T h u s ,  i n  o r d e r  t o  o b t a i n  d e s i r e d  s t a n d s  o f  p l a n t s ,  i t  
i s  n e c e s s a r y  t o  a d j u s t  p l a n t i n g  r a t e s  i n  a c c o r d a n c e  w i t h  s e e d l i n g  p r o -  
d u c t i o n  p o t e n t i a l .  
A s a n d  t e s t  f o r  d e t e r m i n i n g  s e e d l i n g  p r o d u c t i o n  p o t e n t i a l  o f  i n d i -  
v i d u a l  s e e d  l o t s  p r o v i d e s  a good b a s i s  f o r  a  r e a s o n a b l y  a c c u r a t e  p r e d i c -  
t i o n  o f  f i e l d  g e r m i n a t i o n  u n d e r  f a v o r a b l e  p l a n t i n g  c o n d i t i o n s .  Under 
s u c h  c o n d i t i o n s ,  s e e d b a l l s  p l a n t e d  i n  f i e l d  t r i a l s  have  p r o d u c e d  a b o u t  
0 . 7  t i m e s  a s  many p l a n t s  a s  s e e d b a l l s  from t h e  same l o t  p l a n t e d  i n  s a n d  
t e s t s .  T h e r e f o r e ,  s a n d  t e s t  r e s u l t s  c a n  be u s e d  t o  a d j u s t  p l a n t i n g  
r a t e s  t o  o b t a i n  d e s i r e d  s t a n d s  o f  p l a n t s .  
A d j u s t i n g  p l a n t i n g  r a t e s  i n  acco rdance  w i t h  s e e d l i n g  p r o d u c t i o n  po- 
t e n t i a l  w i l l  n o t  n e c e s s a r i l y  h e l p  t o  a v o i d  poor  s t a n d s  of  p l a n t s  r e s u l t -  
i n g  from t o o  l i t t l e  s o i l  m o i s t u r e ,  d a m p i n g - o f f ,  c r u s t i n g  o f  t h e  s o i l . ,  o r  
o t h e r  a d v e r s e  f i e l d  c o n d i t i o n s .  However,  t , h e r e  i s  no  d i s a d v a n t a g e  t o  
h a v i n g  a d j u s t e d  p l a n t i n g  r a t e s  u n d e r  s u c h  c o n d i t i o n s  and t h e r e  may be  a 
c o n s i d e r a b l e  a d v a n t a g e  when f i e l d  g e r m i n a t i o n  c o n d i t i o n s  a r e  f a v o r a b l e .  
T h i s  c i r c u l a r  h a s  b e e n  p r e p a r e d  p a r t l y  t o  p r o v i d e  a  s u f f i c i e n t l y  
d e t a i l e d  d e s c r i p t i o n  o f  t h e  s a n d  t e s t  t o  g u i d e  o t h e r s  i n  u s i n g  i t ,  p a r t -  
ly t o  p r e s e n t  r e s e a r c h  d a t a  c o n c e r n i n g  t h e  a c c u r a c y  o f  t h e  s a n d  t e s t  i n  
i n  p r e d i c t i n g  f i e l d  s t a n d s  o f  t a b l e  b e e t s ,  and f i n a l l y  t o  i l l u s t r a t e  t h e  
manner i n  which  s a n d  t e s t  r e s u l t s  can  he u s e d  t o  a d j u s t  p l a n t i n g  r a t e s  
t o  o b t a i n  d e s i r e d  s t a n d s  o f  t a b l e  b e e t s  u n d e r  f a v o r a b l e  f i e l d  c o n d i -  
t i o n s .  
The au tho r s  a r e :  
B. E. Clark, Head, Department of Seed Invest igat ions;  N. H. Peck, Associate Professor, 
Department of Vegetable Crops; R. F. Becker, Cooperative Extension S p e c i a l i s t ;  and 
D. B. Kline, Seed Technologist, Department of  Seed Invest igat ions 
. s F l E L D  S T A N D S  O F  T A B L E  BEETS 
I N T R O D U C T I O N  
P R O P E R  S P A C I N G  o f  p l a n t s  
w i t h i n  t h e  row i s  v e r y  i m p o r t a n t  i n  
p r o f i t a b l e  p r o d u c t i o n  o f  t a b l e  b e e t s  
grown f o r  p r o c e s s i n g .  Some p r o c e s s -  
i n g  c o m p a n i e s  p a y  a  p r e m i u m  f o r  
b e e t s  d e l i v e r e d  e a r l y  i n  t h e  s e a s o n  
a n d  some g r o w e r s  a t t e m p t  t o  o b t a i n  
t h a t  p remium.  F o r  e a r l y  b e e t s ,  a  
g r o w e r  must  h a v e  a  r e l a t i v e l y  t h i n  
s t a n d  o f  p l a n t s - - a b o u t  1 2  t o  1 5  
p l a n t s  p e r  f o o t  o f  row. O t h e r w i s e ,  
m a t u r i t y  w i l l  be d e l a y e d .  
Some p r o c e s s i n g  c o m p a n i e s  a l s o  
pay premium p r i c e s  f o r  s m a l l - s i z e  
b e e t s .  Growers a t  t e m p t i n g  t o  o b t a i n  
h i g h  p r i c e s  f o r  d e l i v e r i e s  l a t e r  i n  
t h e  s e a s o n  n e e d  u n i f o r m l y  t h i c k  
s t a n d s  o f  p l a n t s  ( a b o u t  2 5  t o  3 0  
p l a n t s  p e r  f o o t  o f  r o w )  b e c a u s e  
c r o w d i n g  k e e p s  t h e  r o o t s  f rom grow- 
i n g  t o o  l a r g e .  
P r o v i d i n g  a  p r e c i s e  s p a c i n g  o f  
p l a n + ; s  w i t h i n  t h e  row i s  d i f f i c u l t  
f o r  any c r o p .  I t  i s  c o m p l i c a t e d  f o r  
t a b l e  b e e t s  by  t h e  f a c t  t h a t  m o s t  
v a r i e t i e s  h a v e  m u l t i g e r m  s e e d s .  
T h a t  i s ,  t h e  s e e d  u n i t  i s  a c t u a l l y  a  
s e e d b a l l  w h i c h  may c o n t a i n  none  t o  
s e v e r a l  ge r tn inab le  s e e d s .  Some s e e d  
l o t s  may have fewer  t h a n  1 0 0  germin-  
a b l e  s e e d s  p e r  100  s e e d b a l l s  whereas  
o t h e r s  will h a v e  more t h a n  200 .  I f  
l o t s  w i t h  s u c h  d i f f e r e n c e s  i n  s e e d -  
l i n g  p r o d u c t i o n  p o t e n t i a l  w e r e  
~ l a n t e d  a t  t h e  s a m e  r a t e ,  w i d e l y  
d i f f e r e n t  s t a n d s  o f  p l a n t s  would r e -  
s u l t .  
I n  t h e  s t a n d a r d  ~ r o c e d u r e  f o r  
t e s t i n g  t h e  g e r m i n a t i o n  o f  t a b l e  
b e e t  s e e d s  p r e s c r i b e d  by t h e  A s s o c i -  
a t i o n  o f  O f f i c i a l  Seed  A n a l y s t s  e a c h  
s e e d b a l l  is t r e a t e d  a s  a  s i n g l e  s e e d  
u n i t  a n d  a n y  s e e d b a l l  c a p a b l e  o f  
p r o d u c i n g  o n e  n o r m a l  s e e d l i n g  i s  
c o n s i d e r e d  t o  be g e r m i n a b l e .  S e e d -  
b a l l s  w h i c h  p r o d u c e  t w o  o r  t h r e e  
normal  s e e d l i n g s  a r c  p l a c e d  i n  t h e  
same c a t e g o r y  a s  t h o s e  which p roduce  
o n l y  o n e .  
I t  h a s  b e e n  s u g g e s t e d  by some 
t h a t  o n l y  o n e  s e e d l i n g  p e r  s e e d b a l l  
i s  c a p a b l e  o f  p r o d u c i n g  a  r o o t  l a r g e  
enough f o r  p r o c e s s i n g  a n d  t h a t  t h e  
s t a n d a r d  l a b o r a t o r y  g e r m i n a t i o n  p e r -  
c e n t a g e ,  t h e r e f o r e ,  i s  t h e  b e s t  
g u i d e  t o  p l a n t i n g  v a l u e .  H o w e v e r ,  
d a t a  p r e s e n t e d  b e l o w  i n d i c a t e  t h a t  
t h e  number o f  r o o t s  o n e  i n c h  i n  d i -  
ame te r  o r  l a r g e r  t h a t  c a n  b e  p r o -  
duced f r o m  a  l o t  o f  s e e d  i s  m o r e  
c l o s e l y  r e l a t e d  t o  t h e  t o t a l  num- 
b e r  o f  s e e d l i n g s  p e r  1 0 0  s e e d b a l l s  
t h a t  a  l o t  i s  c a p a b l e  o f  p r o v i d i n g  
t h a n  t o  t h e  s t a n d a r d  p e r  c e n t  g e r -  
m i n a t i o n .  T h e r e f o r e ,  a  s u i t a b l e  
method f o r  m e a s u r i n g  t h e  s e e d l i n g  
p r o d u c t i o n  p o t e n t i a l  o f  t a b l e  b e e t  
s e e d b a l l s  a p p e a r e d  t o  b e  n e e d e d .  
T h i s  n e e d  h a s  b e e n  met  by a  p r o c e -  
d u r e  commonly r e f e r r e d  t o  a s  a  "sand 
t e s t "  b e c a u s e  s a n d  i s  u s e d  a s  t h e  
s e e d  g e r m i n a t i o n  medium 
The  s a n d  t e s t  was s e l e c t e d  f o r  
p r e d i c t i n g  f i e l d  g e r m i n a t i o n  a f t e r  
i t  was found t o  be  more a c c u r a t e  f o r  
t h a t  p u r p o s e  t h a n  t e s t s  u s i n g  n o n -  
p a s t e u r i z e d  s o i l  m i x t u r e s .  I t  i s  
c o n d u c t e d  i n  p a s t e u r i z e d  b u i l d e r ' s  
s a n d  c a r e f u l l y  a d j u s t e d  t o  a  m o i s -  
t u r e  l e v e l  o f  2 5  p e r  c e n t  o f  i t s  
w a t e r  h o l d i n g  c a p a c i t y  and h e l d  a t  a  
0 0 
t e m p e r a t u r e  o f  20 C ( 6 8  F)  f o r  a  t e n  
day  g e r m i n a t i o n  p e r i o d .  
A d e t a i l e d  d e s c r i p t i o n  o f  t h e  
s a n d  t e s t  and  t h e  manner i n  which i t  
i s  c o n d u c t e d  i s  p r o v i d e d  i n  t h e  a p -  
p e n d i x  f o r  t h o s e  who want  t o  conduc t  
s u c h  a t e s t  o n  t a b l e  b e e t  s e e d s .  
F e a t u r e d  i n  t h e  a p p e n d i x  i s  a  com- 
p l e t e  s e t  o f  p h o t o g r a p h s  s h o w i n g  
e x a c t l y  t h e  v a r i o u s  s t e p s  n e c e s s a r y  
i n  making  a  s a n d  t e s t  o f  t a b l e  b e e t  
s e e d s .  
USE OF SAND TEST 
IN PREDICTING FIELD GERMINATION 
D u r i n g  a  4  y e a r  p e r i o d ,  s t a n d -  
a r d  l a b o r a t o r y  g e r m i n a  t i o n  t e s t s ,  
s a n d  t e s t s ,  a n d  f i e l d  t r i a l s  i r -  
r i g a t e d  a s  n e c e s s a r y  t o  p r o v i d e  good 
g e r m i n a t i o n  c o n d i t i o n s  were  c o n d u c t -  
ed on samples  from 96 d i f f e r e n t  l o t s  
o f  t a b l e  b e e t  s e e d s .  T h e s e  i n c l u d -  
e d  21  d i f f e r e n t  l o t s  i n  1 9 6 3 ,  2 9  i n  
1 9 6 4 ,  20 i n  1 9 6 5 ,  a n d  2 6  i n  1 9 6 6 .  
I n  e a c h  o f  t h e  f i r s t  3 y e a r s ,  t w o  
f i e l d  p l a n t i n g s  were  made f rom e a c h  
l o t  o f  s e e d  a n d  i n  1 9 6 6 ,  t h r e e  
p l a n t i n g s  were made 
A compar i son  o f  t h e  a b i l i t y  o f  
t h e  s t ;andard  l a b o r a t o r y  g e r m i n a t  i o n  
t e s t  and t h e  s a n d  t e s t  t o  p r e d i c t  
i n i t i a l  s t a n d s  o f  p l a n t s  i s  p r o v i d e d  
i n  t a b l e  1 .  I n  e v e r y  o n e  o f  n i n e  
p l a n t i n g s  t h e r e  was a  b e t t e r  c o r r e -  
l a t i o n  between s a n d  t e s t  r e s u l t s  and  
f i e l d  emergence  t h a n  be tween  s t a n d -  
a r d  g e r m i n a t i o n  p e r c e n t a g e s  a n d  
f i e l d  emergence .  
D u r i n g  t h e  f i r s t  3 y e a r s ,  r e c -  
o r d s  were k e p t  n o t  o n l y  on  t h e  i n i -  
t i a l  s t a n d  o f  p l a n t s  ( t o t a l  number  
o f  emerged s e e d l i n g s )  b u t  a l s o  o n  
t h e  number o f  p l a n t s  r e m a i n i n g  a t  
h a r v e s t  and on t h e  number  o f  r o o t s  
one i n c h  o r  l a r g e r  i n  d i a m e t e r  a t  
h a r v e s t .  R e s u l t s  a r e  summarized  i n  
T a b l e  2 .  Here a g a i n  t h e  s a n d  t e s t  
p r o v i d e d  a  more a c c u r a t e  p r e d i c t i o n  
i n  e a c h  c a s e  t h a n  t h e  s t a n d a r d  l a b o -  
r a t o r y  g e r m i n a t i o n  t e s t .  
The g e n e r a l  r e l a t i o n s h i p  b e -  
tween s a n d  t e s t  r e s u l t s  and  i n i t i a l  
f i e l d  s t a n d s  i s  r e v e a l e d  by F i g u r e  1 
i n  which t h e  number o f  s e e d l i n g s  p e r  
1 0 0  s e e d b a l l s  o b t a i n e d  i n  f i e l d  
t r i a l s  is p l o t t e d  a g a i n s t  t h e  a v e r -  
a g e  number o f  p l a n t s  p e r  1 0 0  s e e d -  
b a l l s  o b t a i n e d  i n  s a n d  t e s t s  f o r  
e a c h  o f  t h e  96 s e e d  s a m p l e s  i n c l u d -  
ed i n  t h e  e x p e r i m e n t s .  On t h e  a v e r -  
a g e ,  t h e r e  were  7 4  p l a n t s  p r o d u c e d  
i n  f i e l d  t r i a l s  f o r  e a c h  1 0 0  s e e d -  
l i n g s  o b t a i n e d  i n  s a n d  t e s t s .  
An a n a l y s i s  o f  t h e  d a t a  p r e -  
s e n t e d  i n  F i g u r e  1 i n d i c a t e d  t h a t  
2 
a b o u t  7 5  p e r  c e n t  ( r  = , 7 4 6 )  o f  t h e  
d i f f e r e n c e  among s e e d  l o t s  i n  t h e  
number of  p l a n t s  p r o d u c e d  p e r  1 0 0  
s e e d b a l l s  i n  f i e l d  t r i . a l s  w a s  r e -  
l a t e d  t o  d i f f e r e n c e s  i n  s e e d l i n g  
p r o d u c t i o n  p o t e n t i a l  a s  r e v e a l e d  by 
t h e  s a n d  t e s t s .  T h e  o t h e r  2 5  p e r  
c e n t  o f  t h e  v a r i a t i o n  was c a u s e d  by 
o t h e r  f a c t o r s  which were n o t  i d e n t i -  
f i e d  b u t  which p r o b a b l y  i n c l u d e d  
Table I.--Accuracy of Standard Laboratory Germination Test and Sand Test  i n  Predic t ing Rela- 
t i v e  I n i t i a l  Stands of  Table Beets i n  4 Years of T r i a l s  
(:oefficienl oJ tor-I-elat ion 
Standard laboratory  
germination t e s t  a s .  Sand t e s t  u s .  
Year of t r i a l  f i e l d  emer~ence  f i e l d  emergence 
1963 F i r s t  P l a n t i n g  0 .  753 0 .  9511. 
" Second P lan t ing  0 .744 0 .931 
1.964 F i r s t  P lan t ing  0 .729  0.846 
" Second P l a n t i n g  0.818 0 .927 
1965 F i r s t  P lan t ing  0 .704  0.920 
" Second P l a n t i n g  0.560 0 .902  
1966 F i r s t  P lan t ing  0.639 0 .812  
' ' Second P l a n t i n g  0 .689  0.770 
" Thi rd  P lan t ing  0 .528 0 . 8 4 1  
Overa l l  (combined p l a n t i n a  d a t e s )  0 .651  0.061. 
Table 2.--Accuracv of Standard Laboratorv Germination Test  and Sand Test  i n  Predic t ina  the  
Rela t ive  ~umbet  of P lan t s  a t  Harvest a n d  Rela t ive  Number of Roots I Inch o r  More i n  D i -  
ameter f o r  Table Beets i n  3 Years of Fie ld  T r i a l s  
Year of  t r i a l  
S tandard  laboratory  
germination t e s t  u s .  
f i e l d  nerformance 
Sand t e s t  us 
f i e l d  oerformancr 
Number of l J l an t s  a t  Harvest 
F i r s t  P lan t ing  0.788 
Second P l a n t i n a  0 .7?5  
F i r s t  Plant in$ 
Second P lan t ing  
F i r s t  P lan t ing  
MLmber of Roots 1 Inch  o r  More i n  Diameter 
1963 F i r s t  P l a n t i n g  0 .641  0 .823 
" Second P l a n t i n g  0.785 0 .971 
1964 F i r s t  P lan t ing  0.675 0.790 
" Second P l a n t i n g  0 .750 0 .790 
1965 F i r s t  P lan t ing  0.667 0 .773  
d i f f e r e n c e s  i n  s e e d  v i t a l i t y ,  s e e d  t i v e l y  b y  m u l t i p l y i n g  s a n d  t c s t  r c -  
t r e a t m e n t ,  a n d  s o i l  c o n d i t i o n s  i n  s u l t s  by a  f i e l d  f a c t o r  o r  0 . 7 .  I n  
t h e  f i e l d .  1965,  two s e p a r a t e  p l a n t i n g s  w e r e  
T h e  g e n e r a l  r e l a t i o n s h i p  b e -  m a d e ,  o n e  i n  J u n e  a n d  o n e  i n  J u l y ,  
t w e e n  i n i t i a l  f i e l d  s t a n d s  a n d  s a n d  t o  t e s t  t h a t  p o s s i b i l i t y .  S a m p l e s  
L e s t  r e s u l t s  s u g g e s t e d  t h a t  f i e l d  f r o m  20 differ en^ l o t s  o f  s e e d  w e r e  
s t a n d s  c o u l d  b e  p r e d i c t e d  c o n s e r v a -  u s e d  i n  t h e  f i r s t  p l a n t i n g  a n d  f r o m  
i 
NUMBER Of SEEDLINGS PER 100 SEEDBALLS IN  S A N D  TESTS 
F ig .  I--The r e l a t ionsh ip  between seedling 
emergence in f i e l d  t r i a l s  and sand t e s t s .  
The number of seedlings obtained in  f i e l d  
t r i a l s  was eclual to -G plus 0 .  74 times the 
number of s e e d l i n g s  in the sand t e s t s .  
17 oi '  t.ho same l .o \ . s  i n  t.hc: s e c o n d  
. , p l a n t i n g .  I h e r c  w c r c  n o ( .  e n o u g h  
s e c d s  i n  t h e  s;,rnplcs from t h r e e  1ot.s 
t,o i n c l u d e  them i n  b o t h  p l a n t i n g s .  
The p l a n t i n g  r a t e  f o r  e a c h  s a m p l e  
was a d j u s t e d  by  means  o f  s a n d  t e s t  
r e s u l t s  and  t h e  f i e l d  f a c t o r  o f  0 . 7  
t o  p r o v i d e  an i n i t i a l  s t a n d  o f  2 0  
p l a n t s  p e r  f o o t  o f  row. 
R e s u l t s  a r e  summarized i n  T a b l e  
3 .  The v a r i a t i o n  f r o m  t h e  d e s i r e d  
s t a n d  f o r  t h e  i n d i v i d u a l  l o t s  o f  
s e e d  r a n g e d  f r o m  0 t o  9 p l a n t s  p e r  
f o o t  and a v e r a g e d  3 . 2  p l a n t s  p e r  
Soot  i n  t h e  f i r s t  p l a n t i n g  and  3 . 4 ,  
p l a n t s  p e r  f o o t  i n  t h e  s e c o n d .  A l -  
though v a r i a t i o n  f r o m  t h e  d e s i r e d  
s t a n d  o c c u r r e d  i n  b o t h  d i r e c t i o n s ,  
f o r  most o f  \.he s e e d  l o t s  a  few more 
p l a n t s  were o b t a i n e d  i n  t h e  f i e l d  
t r i a l s  t h a n  were p r e d i c t e d  by m u l t i -  
p l y i n g  sand  t e s ~  r c s u l  t.s by  0 .  7 .  
T h a t  would n o t  be a  s e r i o u s  d i s a d -  
v a n t a g e  For L a t e  p l a n t i n g  i n  w h i c h  
t h i c k  s p a c i n g s  a r e  d  e s i r e  d  . I t 
lnight be  o b j e c ~ i o n a b l e  i n  e a r l y  
Table 3.--Plant Stands Obtained i n  1965 Field Tr ia ls  When the Number of Seedballs Planted per 
Foot of Row was Adjusted i n  Accordance w i t h  Sand Test Results t o  ProvidePOPlants per foot  
Plants  per. foot obtained Variation from 20 plants  per foot 
Samp 1 e  numi) e  r  F i r s t  planting Second planting F i r s t  planting Second plant ing 
1 24 23 4 3 
2 24 25 4. 5 
3 24 23 4 3 
4 24 24 4 4 
5 26 . . 6 
6 22 24 2 4 
7 28 - - 8 
8 2 1 . . 1 
9 19 17 1 3 
10 26 25 6 5 
11 22 24 2 4. 
12 25 24 5 4, 
1.3 20 20 0 0 
L 4. 15 11. 5 9 
15 2 1 2 1 1 1 
16 23 21 3 4 
17 20 1.9 0 1 
I8  25 25 5 5 
'19 17 19 3 1 
20 21 22 I 2 
pl.ant:i.ngs whesc  e a r l y  m n ~ u r i t y  i s  
i m p o r t a n t ,  h u ~  unde r  the l e s s  : favor-  
a b l e  c o n d i t i o n s  no rma l ly  e n c o u n t e r e d  
i n  e a r l y  p l a n t i n g s  such  a  s u r p l u s  o f  
p l a n t s  would b e  l e s s  1 i k e l y  t o  
o c c u r .  
I n  t h e  1 9 6 5  p l a n t i n g s ,  a s  i n  
most  o f  t,he o t h e r  f i e l d  p l a n t i n g s ,  
s a m p l e s  from a  few s e e d  l o t s  d i d  n o t  
f i t  t h e  normal  p a t t e r n  o f  l ~ e h a v i o r .  
Sample  l4., f o r  i n s t a n c e ,  p r o v i d e d  
c o n s i d e r a b l y  f ewer  p l a n t s  t h a n  were  
p r e d i c t e d  e s p e c i a l l y  i n  t h e  s e c o n d  
p l a n t i n g .  A c h e c k  i n t o  t h e  h i s t o r y  
o f  t h e  s e e d  l o t  i n v o l v e d  r e v e a l e d  
t h a t  i t  was 3 y e a r s  o l d  a n d ,  a l -  
though i t  had s u f f i c i e n t  v i t a l i t y  t o  
g e r m i n a t e  f a i r l y  w e l l  i n  sand t e s t s ,  
i t  a p p a r e n t l y  d i d  n o t  h a v e  e n o u g h  
v 1 t a l i t . y  t o  pe r fo rm a s  w e l l  a s  o t h e r  
s a m p l e s  i n  f i e l d  p l a n t i n g s .  
An i n v e s t i g a t i o n  o f  a n o t h e r  
s ample  which d i d  n o t  g e r m i n a t e  a s  
w e l l  a s  e x p e c t e d  i n  t h e  1966  p l a n t , .  
i n g s  i n d i c a t e d  t h a t  i t  w a s  n o t  
t r e a t e d  w e l l  e n o u g h  w i t h  a  f u n g i -  
c i d e  t o  p r o t e c t  i t  f rom s o i l  f u n g i .  
A few o t h e r  s amples  such  a s  sample  7 
u s e d  i n  t h e  f i r s t  p l a n t i n g  i n  1 9 6 5  
p roduced  more p l a n t s  t h a n  e x p e c t e d  
i n  t h e  f i e l d  t r i a l s .  S u c h  s a m p l e s  
a p p a r e n t l y  were  w e l l  t r e a t e d  w i t h  a  
f u n g i c i d e  and h a d  e s p e c i a l l y  g o o d  
v i t a l i t y .  
An a t t e m p t  was made t o  i d e n t i f y  
s e e d  l o t s  which would p e r f o r m  b e t t e r  
o r  p o o r e r  t h a n  t h e  a v e r a g e  i n  f i e l d  
t r i a l s  by s u b j e c t i n g  s a m p l e s  f r o m  
v a r i o u s  l o t s  o f  s e e d  t o  a c c e l e r a t e d  
s t o r a g e  t e s t s  ( 5  d a y s  s t o r a g e  a t  
0 104, F and a b o u t  80 p e r  c e n t  r e l a t i v e  
h u m i d i t y )  and t h e n  t e s t i n g  them i n  
s a n d  t e s t s  t o  d e t e r m i n e  t h e  e f f e c t  
o f  t h e  h o t  humid  s t o r a g e  on  t h e i r  
t1l1i.1.ii.y 1.0 g c r . i i l ~ n n t . c .  ' T h i s  p r o -  
( :cdurc d i d  not. s a ~ i s f a c t o ~ . i l . y  d e t e c t  
l o t s  which v a r i e d  f r o m  t h e  u s u a l  
pe r fo rmance  p a t t e r n .  
More r e s e a r c h  i s  n e e d e d  n o t  
o n l y  f o r  t . ab le  b e e t s  b u t  a l s o  f o r  
o t h e r  c r o p s  i n  d e v e l o p i n g  p r o c e d u r e s  
f o r  i d e n t i f y i n g  s e e d  l o t s  w i t h  u n -  
u s u a l  b e h a v i o r  i n  f i e l d  p l a n t i n g s .  
Ifowever, u n t i l  s u c h  m e t h o d s  c a n  b e  
d e v e l o p e d ,  t h e  s a n d  t e s t  a p p e a r s  t o  
be t h e  b e s t  p r o c e d u r e  a v a i l a b l e  f o r  
p r o v i d i n g  t h e  i n f o r m a t i o n  n e e d e d  L O  
a d j u s t  p l a n t i n g  r a t e s  i n  a c c o r d a n c e  
w i t h  s e e d l i n g  p r o d u c t i o n  p o t e n t i a l  
i n  o r d e r  t o  o b t a i n  d e s i r e d  s t a n d s  o f  
t a b l e  b e e t s .  
ADJUSTING PLANTING RATES TO 
C(3W'ENSATE FOR D l F F E R E N C E S  I N  
SEEDLING PRODUCTION P O T E N T I A L  
The number o f  s e c d b a l l s  L h a t  
need  t o  be  p l a n ~ e d  p e r  f o o t  o f  row 
t o  o b t a i n  a  s p e c i f i e d  p l a n t  s t a n d  
c a n  r e a d i l y  be d e t e r m i n e d  f rom s a n d  
t e s t  r e s u l t s  by u s i n g  t h e  f o l l o w i n g  
fo rmula :  
No. of plants desired/ft. 
N o .  of seedballs . of row 
needcd/ft. of r o w  - No, of seedlings/100 
seedballs x 0.007 
I f  a  l o t  o f  s e e d  p r o d u c e d  1 2 0  
s e e d l i n g s  p e r  1 0 0  s e e d b a l l s  i n  t h e  
s a n d  t e s t  and  2 5  p l a n t s  p e r  f o o t  o f  
r o w  w e r e  d e s i r e d ,  t h e  n u m b e r  o f  
s e e d b a l l s  t h a t  s h o u l d  be p l a n t e d  p e r  
f o o t  o f  row would  be  c a l c u l a t e d  a s  
f o l l o w s :  
No. of seedballs 
needed/ft, of row 
I n  t h i s  c a s e ,  t h e r e f o r e ,  t h e  
p l a n t e r  s h o u l d  be a d j u s t e d  t o  d r o p  
a p p r o x i m a t e l y  30 s e e d b a l l s  p e r  f o o t  
Tab le  4.--Approximate Number o f  Tab le  Beet Seedba l l s  Needed p e r  Foo t  o f  Row t o  P rov ide  Speci- 
f i e d  Stands o f  P l a n t s  
S e e d b a l l s  needed per foot  o f  row 
S e e d l i n g s  per 100 t o  produce i n d i c a t e d  number 
s e e d b a l l s  produced o f  p l a n t s  per foot o f  row: 
i n  sand t e s t  1 2  15 20 25 30 
70 24 31 41 5 1 6 1  
80 2 1 27 36 45 54 
90 19 24 32 40 48 
100 l'l 2 1. 29 36 43 
110 16 19 26 33 39 
120 14 18 24 30 36 
130 1 3  16 22 28 33 
140 12 15 20 26 31 
150 11 1 4  19 24 29 
160 11 13 18 22 27 
170 10 13 17 21 25 
180 10 12 16 20 24 
190 9 11 15 19 23 
200 9 11 14 18 21 
210 8 10 14 17 20 
220 8 10 1 3  16 19 
230 7 9 12 16 19 
240 7 9 12 15 18 
250 7 9 11 14 17 
o f  r o w  a t  i t s  n o r m a l  o p e r a t i n g  
s p e e d .  
The  number  o f  s e e d b a l l s  t h a t  
wou ld  b e  n e e d e d  p e r  f o o t  o f  row t o  
p r o v i d e  v a r i o u s  s t a n d s  o f  p l a n t s  
f rom s e e d  l o t s  w i t h  d i f f e r e n t  s e e d -  
l i n g  p r o d u c t i o n  p o t e n t i a l s  i s  i n d i -  
c a t e d  i n  T a b l e  4,. 
T h e  r e s u l t s  o f  s a n d  t e s t s  c a n  
a l s o  b e  u s e d  t o  c a l c u l a t e  t h e  a p -  
p r o x i m a t e  number o f  p o u n d s  o f  s e e d  
needed  p e r  a c r e  t o  p r o v i d e  a  d e s i r e d  
s t a n d  o f  p l a n t s .  T h a t  c a l c u l a t i o n  
c a n  be made t h r o u g h  u s e  of  t h e  f o l -  
l owing  f o r m u l a :  
272 x No. o f  p l a n t s  
Lbs ,  of  s e e d  . d e s i r e d / s q .  f t .  
r e q o i r e d / a c r e  - No.  o f  seedballs/or. x 
s eed l i ngs / lOO s e e d b a l l s  x 0 .0007  
Tf 2 0  p l a n t s  p e r  f o o t  o f  row 
were  d e s i r c d  i n  rows 24 i n c h e s  a p a r t  
and  i f  t h e  s e e d  t o  he u s e d  c o n t a i n e d  
1 , 2 5 0  s e c d b a l l s  p e r  o u n c e  and p r o -  
duced  80 s e e d l i n g s  p e r  100  s e e d h a l l s  
i n  t h e  s a n d  t e s t ,  t h e  a p p r o x i m a t e  
number o f  p o u n d s  o f  s e e d  r e q u i r e d  
p e r  a c r e  would be c a l c u l a t e d  a s  f o l -  
lows:  
1 . b ~ .  of  s e e d  , 272 x 1 0  :G1 3 8 . 9  
r e q u i r e d / a c r e  1 , 2 5 0 ~ 8 0 ~ 0 . 0 0 0 7  7 0  
A p p r o x i m a t e  q u a n t i t i e s  o f  s e e d  
r e q u i r e d  p e r  a c r e  t o  p r o v i d e  v a r i -  
o u s  s t a n d s  o f  p l a n t s  w i t h  two d i f -  
f e r e n t  s i z e s  o f  s e e d b a l l s  and  d i f -  
f e r e n t  s e e d l i n g  p r o d u c t i o n  p o t e n -  
t i a l s  a r e  i n d i c a t e d  by t h e  f i g u r e s  
i n  T a b l e  5 .  T h e s e  f i g u r e s  were  c a l -  
c u l a t e d  by u s i n g  1 , 8 7 5  s e e d b a l l s  p e r  
o u n c e  a s  t h e  number  f o r  s e e d b a l l s  
w h i c h  w o u l d  p a s s  t h r o u g h  a n  1 1 / 6 4  
i n c h  s c r e e n  a n d  o v e r  a  9 / 6 4  i n c h  
s c r e e n  and 1 , 2 5 0  s e e d b a l l s  p e r  ounce  
f o r  s e e d b a l l s  l a r g e  enough  t o  p a s s  
o v e r  a n  1 1 / 6 4  i n c h  s c r e e n .  More a c -  
c u r a t e  e s t i m a t e s ,  o f  c o u r s e ,  c a n  be  
made by  u s i n g  t h e  a c t u a l  number o f  
s e e d h a l l s  p e r  ounce  i n  t h e  s e e d  l o t  
b e i n g  p l a n t e d .  
Li' t h e  f . igur .as  i n  'Table 5 a r c  s u h s c q o c n t .  1 y d o t o  r m i n e d  t o  \,c:i-i f y  
u s e d  t o  rn;ike appr t ix imatc  s e t t i n g s  of  t.he a c c u r a c y  o f  t h e  ;~pproxi . i i~nt .c  set- 
p l a n t c r s ,  t h e  a c t u a l  r a t e  o f  s e e d  t i n g s .  
d e l i v e r y  o f  t h e  p l a n t e r s  s h o u l d  be A s  t h e  d a t a  p r e s e n t e d  i n  t h i s  
Table 5.--Approxin!ate Number of Pounds of Table ,Beet  Seed Ngeded per Acre t o  Provide Speci f -  
ied Standr o f  P l a n t s  when Seeded In Rows 24 ~ n c h e s  Apart 
Pounds o f  seed per acre needed to  
provide' the indicated number of Seedl ings  per 100 p lan t s  per foot of row: 
seedbal ls  produced 
Seed s i z e  i n  sand t e s t  12 15 20 25 30 
Over 9/64 inch 
(Approximately 
I., 875 seedba l l s  
p e r  o z .  ) 
Over 11/64 inch 
(&proximately 
1,250 seedballs 
per oz. ) 
* For rows 12 i n c l ~ e s  a p a r t  mul t ip ly  above f i g u r e  by 2 .00 
,, 9 ,  
9 ,  2, :: " 1 . 7 2  
" " 1 sn 
2,  I,  LU 0 
9 ,  3 ,  22 ,, " 1.09 
,, 8 ,  24 8 ,  " 1.00 
2,  ,, 26 > r  " 0 . 9 2  
3 ,  2, 2fj 2 ,  " 0.86 30 " " 0 8 0  
The es t imates  11,-o~ii.de,l i n  t h i s  tab le  were calculated i n  accordance wi th  the formula on 
Page fj using the approri.~~ioie number of seeds per ounce indicated i n  the tab le .  A more ac- 
curate es t  imate co111,rl b r ,  m ( ~ r l ( r  for an indiv idual  seed lot  by using the  formula and i n s e r t i n g  
i n  i t  the number of s,:raOs 11,". onnce that  the  lo t  ac tua l l y  contains .  
t e s t .  Both t h e  m o i s t u r e  c o n t e n t  and  c i r c u l a r  h a v e  i n d i c a t e d ,  s a n d  t e s t  
r e s u l t s  s e r v e d  q u i t e  r e l i a b l y  a s  a  
b a s i s  f o r  p r e d i c t i n g  f i e l d  g e r m i n a -  
t i o n  i n  i r r i g a t e d  f i e l d  t r i a l s  a t  
t h e  Geneva  E x p e r i m e n t  S t a t i o n  i n  9 
s e p a r a t e  p l a n t i n g s  o v e r  a  p e r i o d  o f  
f o u r  y e a r s .  N e v e r t h e l e s s ,  t h e  
t r i a l s  were a l l  conduc ted  on an Ov id  
s i l t  loam s o i l  and  d i f f e r e n t  r e s u l t s .  
m i g h t  b e  o b t a i n e d  on  o t h e r  s o i l s .  
I f  o t h e r  s o i l  t y p e s  a r e  f o u n d  
t o  p r o v i d e  d i f f e r e n t  r e s u l t s ,  i t  may 
become n e c e s s a r y  t o  u s e  d i f f e r e n t  
f i e l d  f a c t o r s  f o r  d i f f e r e n t  s o i l s .  
Some s o i l s  may r e q u i r e  a  f a c t o r  o f  
0 . 6  w h e r e a s  a  f a c t o r  o f  0 . 8  may be 
b e s t  f o r  o t h e r s .  I f  d i f f e r e n t  f i e l d  
f a c t o r s  a r e  f o u n d  t o  b e  n e e d e d  f o r  
v a r y i n g  s o i l  c o n d i t i o n s ,  t h e y  can  be 
i n c o r p o r a t e d  i n t o  t h e  b a s i c  fo rmulae  
 hat h a v e  b e e n  d e v e l o p e d  f o r  c a l c u -  
l a t i n g  p l a n t i n g  r a t e s .  
APPENDIX 
PROCEDURES FOLLOWED I N  
CONDUCTING SAND TEST 
A c o a r s e  g r a d e  o f  b u i l d e r ' s  
s a n d  i s  u s e d  f o r  s a n d  t e s t s .  I t  is 
p a s t e u r i z e d  by  t h e  " f l a s h  f l a m e "  
m e t h o d  w h i c h  r e m o v e s  m o s t  o f  t h e  
m o i s t u r e  and t h e r e b y  p e r m i t s  a d j u s t -  
i n g  t h e  m o i s t u r e  c o n t e n t  t o  a l m o s t  
any  d e s i r e d  l e v e l  by a d d i n g  w a t e r .  
A f t e r  p a s t e u r i z a t i o n ,  t h e  s a n d  i s  
s t o r e d  i n  p a l l e t s  w i t h  p l a s t i c  l i n -  
e r s  t o  p r e v e n t  a  change  i n  m o i s t u r e  
a n d  t o  p r o v i d e  s o m e  p r o t e c t i o n  
a g a i n s t  c o n t a m i n a t i o n .  
Because  t h e  m o i s t u r e  c o n t e n t  o f  
t h e  s a n d  when i t  i s  u s e d  a s  a  g e r -  
m i n a t i o n  medium i s  c r i t i c a l ,  c o n s i -  
d e r a b l e  c a r e  i s  t a k e n  t o  i n s u r e  t h c  
same  m o i s t u r e  c o n d i t i o n  f o r  e a c h  
t h e  w a t e r  h o l d i n g  c a p a c i t y  o f  e a c h  
l o t  o f  s a n d  a r e  d e t e r m i n e d  b e f o r e  i t  
i s  u s e d .  
T h e s e  d e t e r m i n a t i o n s  a r e  r e l a -  
t i v e l y  s i m p l e .  D e t e r m i n i n g  t h e  
m o i s t u r e  c o n t e n t  i n v o l v e s  t a k i n g  
r e p r e s e n t a t i v e  s a m p l e s  o f  t h e  s a n d  
i n  a  s u i t a b l e  c o n t a i n e r  s u c h  a s  a  
c o f f e e  c a n .  The empty c o n t a i n e r  i s  
w e i g h e d  and  t h e n  t h e  w e i g h t  o f  t h e  
c o n t a i n e r  p l u s  t h e  s a n d  i s  t a k e n .  
The c o n t a i n e r  o f  s a n d  is  t h e n  p l a c e d  
i n  a n  o v e n  a t  a b o u t  1 0 5 ' ~  ( 2 2 1 ' ~ )  
f o r  1 6  t o  24 h o u r s  a f t e r  which i t  i s  
weighed a g a i n  and t h e  p e r  c e n t  mois-  
t u r e  i n  t h e  s a n d  i s  c a l c u l a t e d  a s  
f o l l o w s :  
A .  Weight o f  d ry  c o n t n i n c r  1 1 0 0  gins. 
B. Weight o f  sand p l u s  c o n t a i n e r  
b e f o r e  d r v i n e  : 1 1 3 0  ems. 
C. Weight o f ' s a n d  p l u s  c o n t a i n e r  
- 
a f t e r  d r y i n g  : 1100  gms. 
D. Weight of  m o i s t u r e  l o s s  r 3 0  gms. 
E. Dry weight  of sand : C-A - 1000  gms. 
F .  Per c e n t  m o i s t u r e  i n  s a n d  
( b a s e d  on d r y  weight  of s and ) :  . 
D f E n 1 0 0  3% 
T h e  p r o c e d u r e  u s e d  f o r  d e t e r -  
m i n i n g  t h e  w a t e r  h o l d i n g  c a p a c i t y  o f  
t h e  sand  i s  q u i t e  s i m i l a r .  The sam- 
p l e  i s  t a k e n  i n  t h e  same way b u t  t h e  
c o n t a i n e r  u s e d  h a s  s m a l l  h o l e s  i n  
t h e  b o t t o m  t o  a l l o w  w a t e r  t o  d r a i n .  
A f t e r  we igh ing  t h e  c o n t a i n e r  i t  
i s  f i l l e d  w i t h  t h e  s a n d  a n d  t h e n  
f l o o d e d  w i t h  w a t e r  u n t i l  t h e  w a t e r  
r u n s  o u t  t h e  bo t tom and t h e r e  is o b -  
v i o u s l y  more w a t e r  i n  t h e  c o n t a i n e r  
t h a n  t h e  s a n d  c a n  h o l d .  T h e  c o n -  
t a i n e r  is  c o v e r e d  t o  p r e v e n t  l o s s  o f  
m o i s t u r e  f r o m  t h e  s u r f a c e  o f  t h e  
s a n d  t h r o u g h  e v a p o r a t i o n  and  i t  i s  
a l l o w e d  t o  d r a i n  f o r  16  t o  24, h o u r s  
a f t e r  which i t  i s  weighed and p l a c e d  
i n  a n  o v e n  a t  1 0 5 ' ~  and  d r i e d  f o r  
Figure 2 . - - S t e p s  i n  Making a Sand Test  o f  Table Beet Seeds 
W e i g h i n g  enough  s a n d  i n t o  a  p l a s t i c  box t o  p r o v i d e  
abou t  a  t h r e e - f o u r t h s  i n c h  l a y e r  on t h e  bot tom o f  t h e  
L e v e l i n g  sand w i t h  a  p i e c e  o f  compos i t ion  board  c u t  t o  
t h e  p r o p e r  s i z e  a n d  s h a p e  t o  r i d e  on t h e  t o p  o f  t h e  
p l a s t i c  box and r e a c h  t o  w i t h i n  a b o u t  t h r e e - f o u r t h s  
i n c h  o f  t h e  bottom. 
P l a n t i n g  s e e d s  w i t h  t h e  h e l p  o f  a  p l a s t i c  b o a r d  w i t h  
100 h o l e s  i n  i t  f o r  c o u n t i n g  and s p a c i n g  s e e d b a l l s .  
Compacting s e e d s  and sand t o  p r o v i d e  good c o n t a c t  b e -  
tween t h e  two. The p i e c e  o f  plywood i s  p r e s s e d  down 
on t h e  s e e d s  and s a n d  u n t i l  a  w e i g h t  o f  50 pounds is  
r e g i s t e r e d  on t h e  d i a l  of t h e  s c a l e .  
Weighing an a d d i t i o n a l  amount o f  s a n d  ( e q u a l  t o  t h e  
amount p l a c e d  u n d e r  t h e  s e e d s )  i n t o  t h e  p l a s t i c  box 
over  t h e  s e e d s .  
L e v e l i n g  t h e  sand over t h e  s e e d s  w i t h  a n o t h e r  p i e c e  of  
c o m p o s i t i o n  b o a r d  c u t  t o  t h e  p r o p e r  s i z e  t o  r e a c h  t o  
w i t h i n  a b o u t  one and a  h a l f  i n c h e s  from t h e , b o t t o m  of  
t h e  box. 
C o m p a c t i n g  t h e  s a n d  o v e r  t h e  
s e e d s  w i t h  a  p r e s s u r e  o f  5 0  
pounds.  
C o v e r  i s  p l a c e d  on p l a s t i c  box 
A f t e r  s e e d l i n g s  b e g i n  t o  emerge 
( a b o u t  t h e  f o u r t h  d a y )  t h e  cover  
i s  removed f r o m  e a c h  c o n t a i n e r  
a n d  e v e r y  d a y  a f t e r  t h a t  e a c h  
c o n t a i n e r  is weighed and wa te r  i s  
added a s  n e c e s s a r y  t o  r e p l a c e  wa- 
t e r  l o s t  t h r o u g h  e v a p o r a t i o n .  
The number o f  emerged s e e d l i n g s  
p e r  1 0 0  s e e d b a l l s  i s  c o u n t e d  and 
r e c o r d e d  on t h e  t e n t h  d a y .  
a n o t h e r  1 6  t o  24 h o u r s .  ?'hen i t  is 
we ighed  a g a i n  and t h e  w a t e r  h o l d i n g  
c a p a c i t y  c a l c u l a t e d  a s  f o l l o w s :  
A .  Weight of  d r y  c o n t a i n e r  : 100 gnls. 
D .  Weight o f  s a t u r a t e d  s and  p l u s  
c o n t u ~ n e r  : 1350 gms. 
C. Weight o f  sand p l u s  c o n t a i n e r  
a f t e i  d r y i n g  1100 gms. 
D. Weight of mo i s tu r e  l o s s  1 250 g s s .  
E. Dry weight  o f  s and  C - A  : 1000 gms. 
F. Per c e n t  wa te r  h o l d i n g  c a p a c i t y  
(ba sed  on d ry  weight  o f  s a n d )  
L) .' E x 100 25% 
I n  o r d e r  t o  make c e r t a i n  t h a t  
no  m i s t a k e  i s  m a d e ,  a t  l e a s t .  two 
c o n t a i n e r s  a r e  u s e d  f o r  b o t h  t h e  
m o i s t u r e  c o n t e n t  and  w a t e r  h o l d i n g  
c a p a c i t y  d e t e r m i n a t i o n s .  I f  t h e  
s e p a r a t e  c o n t a i n e r s  f o r  e a c h  d e t e r -  
m i n a t i o n  a r c  n o t  i n  r e a s o n a b l y  good 
a g r e e m e n t ,  new samples  a r e  t a k e n  and 
new d e t e r m i n a t , i o n s  a r e  made. 
A f t e r  t h e  m o i s t u r e  c o n t e n t  and  
w a t e r  h o l d i n g  c a p a c i t y  o f  t h e  s a n d  
a r e  d e t e r m i n e d  a s  i n d i c a t e d  a b o v e ,  
t h e  a m o u n t  o f  w a t e r  w h i c h  m u s t  be  
a d d e d  t o  b r i n g  t h e  s a n d  t o  2 5  p e r  
c e n t  o f  i t s  w a t e r  h o l d i n g  c a p a c i t y  
 he m o i s t u r e  l e v e l  u scd  i n  t h e  s a n d  
t e s t )  can  be d e t e r m i n e d  and p o r t i o n s  
o f  t h e  s a n d  s u p p l y  can  h e  p r e p a r e d  
f o r  u s e  a s  n e e d e d .  
. . I h e  n c c e s s a r y  amount  o f  w a t e r  
i s  u s u a l l y  a d d e d  t o  t h e  s a n d  i n  a  
m e t a l  b u s h e l  t u b  a n d  i t  h a s  b e e n  
found  t h a t  a n  amount  e q u i v a l e n t  t o  
50 pounds  o f  d r y  s a n d  i s  a  c o n v e n -  
i e n t  q u a n t i t y  t o  p r e p a r e .  ?'he num- 
b e r  o f  pounds  needed t o  p r o v i d e  t h e  
e q u i v a l e n t  o f  50 pounds o f  dry  s a n d ,  
o f  c o u r s e ,  v a r i e s  w i t h  t h e  m o i s t u r e  
c o n t e n t  o f  t h e  s a n d  b e i n g  u s e d .  It ,  
c an  be c a l c u l a t e d  a s  f o l l o w s :  
A .  M o i s t u r e  c o n t e n t  o f  sund 3% 
( d e t e r m i n e d  a s  i n d i c a t e d  above )  
13. Sand needed t o  p r o v i d e  50 l b s .  
d r y  weiglrt  e r l iv i t len t  : 50 l b s .  
d r y  s a n d  + 750  x p e r  c e n t  
#mois ture  i n  sand )  - 50 + (50  x 
0 3 )  1 50 + 1 . 5  : 51 5  l b s .  
The  a m o u n t  o f  s a n d  n e e d e d  is  
we ighed  on  a  p l a t f o r m  s c a l e  w i t h  a  
1 0 0  p o u n d  c a p a c i t y  w h i c h  i s  a l s o  
u s e d  l a t e r  i n  t h e  t e s t  f o r  u n i f o r m  
c o m p a c t i o n  o f  t h e  s a n d  a s  d e s c r i b e d  
below. 
The  amount o f  w a t e r  t h a t  m u s t  
be added t o  t h e  s a n d  t o  b r i n g  i t  t o  
25  p e r  c e n t  of  i t s  w a t e r  h o l d i n g  c a -  
p a c i t y  i s  c a l c u l a t e d  a s  f o l l o w s :  
A .  Amount of wa te r  t h a t  would be 
needed t o  b r i n g  s a n d  t o  i t s  
w a t e r  h o l d i n  c a  a c i t y  ' 50 
l b s .  d r y  sans x f5% ( w a t e r  
ho ld ing  c a p a c l t y  a s  de t e rmined  
above) : 1 2 . 5  l b s .  
t3. Amount o f  wa te r  needed t o  b r i n g  
s a n d  t o  25% of w a t e r  h o l d i n g  
c a p a c i t y  25% of 1 2 . 5  l b s .  : 3 . 1  
C.  Ainount of wa te r  a l r e a d y  i n  s a n d :  
50 l b s .  d r  sand x 3% ( m o i s t u r e  
c o n t e n t  s a n d  a s  d e t e r m i n e d  
above)  1 . 5  
D. Add i t i ona l  wa te r  needed t o  b r i n g  
s and  t o  25% of  wa te r  h o l d i n g  c a -  
p a c i t y  : B-C 1 . 6  
I b s .  
l b s .  
l b s .  
The amount o f  w a t e r  d e t e r m i n e d  
t o  b e  n e e d e d  i s  w e i g h e d  o u t  o n  a  
p a r c e l  p o s t  s c a l e  w i t h  a  c a p a c i t y  o f  
2 0  p o u n d s  and  i s  mixed  t h o r o u g h l y  
w i t h  the  s a n d  i n  t h e  m e t a l  t u b .  The 
same p a r c e l  p o s t  s c a l e  t h a t  i s  u s e d  
f o r  w e i g h i n g  w a t e r  t o  b e  a d d e d  t o  
t h e  s a n d  is a l s o  u s e d  a s  d e s c r i b e d  
below f o r  w e i g h i n g  sand  i n t o  p l a s t i c  
c o n t a i n e r s  and  f o r  d a i l y  w e i g h i n g s  
t o  m a i n t a i n  t h e  m o i s t u r e  c o n t e n t  o f  
t h e  s a n d .  
The f u r t h e r  p r o c e d u r e s  f o l l o w e d  
i n  c o n d u c t i n g  t h e  s a n d  t e s t  a r e  i l -  
l u s t r a t e d  i n  F i g u r e  2 .  A l a y e r  o f  
s a n d  a b o u t  0 . 7 5  i n c h  deep  is weighed 
i n t o  a  p l a s t i c  c o n t a i n e r  7% i n c h e s  
wide ,  10% i n c h e s  l o n g ,  and 3% i n c h e s  
d e e p .  T h i s  s a n d  i s  l e v e l e d  w i t h  a  
p i e c e  o f  c o m p o s i t i o n  b o a r d  c u t  t o  
r i d e  on t h e  rim of  t h e  p l a s t i c  box 
a n d  e x t e n d i n g  t o  t h e  p r o p e r  d e p t h  
i n t o  i t  ( F i g u r e  2 ) .  
A % i n c h  p l a s t i c  b o a r d  c o n t a i n -  
i n g  1 0 0  l l o l e s  i s  u s c d  f o r  c o u n ~ i r ~ g  
and s p a c i n g  s c c d l ~ a l l s  on t h e  lev(?led 
s a n d .  One s e e d b a l l  i s  p l a c e d  i n t o  
e a c h  h o l e  a f t e r  w h i c h  t h e  b o a r d  i s  
r e m o v e d  l e a v i n g  t h e  s e e d b a l l s  i n  
p l a c e .  
C l o s e  c o n t a c t  betmeen t h e  s e e d -  
b a l l s  a n d  t h e  s a n d  i s  o b t , a i n e d  by 
p u s h i n g  t h e  s e e d b a l l s  i n t o  t h e  s a n d  
w i t h  a  p i e c e  o f  p lywood c u t  t o  f i t  
i n t o  t h e  p l a s t i c  b o x  and  e q u i p p e d  
w i t h  a  h a n d l e .  T o  a s s u r e  u n i f o r m  
c o n t a c t ,  t h e  p l a s t i c  box  i s  p l a c e d  
on a  p l a t f o r m  s c a l e  d u r i n g  t h i s  p r o -  
c e s s  and t h e  plywood i s  f o r c e d  down- 
ward  u n t i l  a  w e i g h t  o f  50  pounds i s  
r e g i s t e r e d  on t h e  s c a l e  
A d d i t i o n a l  s a n d  e a u a l  t o  t h e  
amount p l a c e d  under  t h e  s e e d b a l l s  i s  
t h e n  w e i g h e d  i n t o  t h e  p l a s t i c  box 
o v e r  them. T h i s  s a n d  is l e v e l e d  and 
compacted  a s  d e s c r i b e d  above and t h e  
c o v e r  is  p l a c e d  on t h e  box  which is 
t h e n  p u t  i n t o  a  g e r m i n a t i o n  chamber 
m a i n t a i n e d  a t  2 0 ' ~  ( 6 8 ' ~ ) .  F o u r  
s e p a r a t e  boxes  o f  1 0 0  s e e d b a l l s  e a c h  
a r e  u s e d  f o r  e a c h  s e e d  sample  t e s t -  
e d .  
A f t e r  t h e  f i r s t  s e e d l i n g s  b e g i n  
t o  e m e r g e ,  t h e  c o v e r s  a r e  r emoved  
f r o m  t h e  b o x e s  a n d  t h e  b o x e s  a r e  
w e i g h e d  d a i l y  d u r i n g  t h e  r e m a i n d e r  
o f  t h e  t e s t  p e r i o d  w i t h  w a t e r  added  
a s  n e c e s s a r y  t o  r e p l a c e  t h a t  l o s t  
t h r o u g h  e v a p o r a t i o n .  
Ten d a y s  a f t e r  p l a n t i n g ,  s e e d -  
l i n g s  which have  emerged i n  each  box 
a r e  c o u n t e d  and t h e  a v e r a g e  number 
o f  s e e d l i n g s  p r o d u c e d  p e r  100  s e e d -  
b a l l s  i s  r e p o r t e d  a s  t h e  s e e d l i n g  
p r o d u c t i o n  p o t e n t i a l  o f  t h e  s a m p l e  
t e s t e d .  

